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Introduction
The application of endovascular aortic aneurysm re-
pair (EVAR) has grown considerably since it was first
performed in 1990, with specialist centres using the
technique in up to 50% of cases of elective abdominal
aortic aneurysm (AAA) repair. There are now numer-
ous reports indicating that this approach is safe and
has a high early success rate. The long-term efficacy
is less certain, however. Particular interest has been
focused upon the phenomenon of endoleak, which is
a complication unique to EVAR. Endoleak has been
defined by White as ‘‘persistent blood flow outside
the lumen of the endoluminal graft but within the
Fig. 1. CT scan 6 weeks post-endovascular repair of AAA. MAD=aneurysm sac or adjacent vascular segment’’.1 De-
71 mm.
tection of an endoleak on postoperative surveillance
is therefore a strong indication for secondary inter-
vention, but it is widely believed that absence of
demonstrable endoleak can be equated with successful
treatment.2 This report describes an example of an bifurcated endograft (Stentor, Mintec, Bahamas). Fol-
aneurysm that continued to expand after endovascular lowing deployment, a proximal endoleak was seen on
repair, despite absence of a demonstrable endoleak. angiography and despite on-table balloon dilatation
there remained a suspicion of a persistent leak, which
was confirmed on routine discharge spiral computed
tomography (CT) scan (single-phase, contrast-Case Report
enhanced, 2.5-mm slices). The patient was managed
conservatively in the hope that this leak would sealA 52-year-old male, anticoagulated with warfarin for
spontaneously. Repeat CT scan 6 weeks after the oper-extensive cardiovascular disease (left ventricular ejec-
ation revealed no evidence of endoleak. Maximumtion fraction 26%) underwent EVAR for a 68-mm ab-
aneurysm diameter (MAD) was measured at 71 mmdominal aortic aneurysm using a commercial modular
(Fig. 1). Subsequent follow-up scans at 3, 6, 12 and 18
months after operation revealed no further incidence
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demonstrate these vessels with a view to embolisation.
All lumbar arteries and the IMA were patent up to
the margin of the sac (Fig. 3) although no intra-sac
flow could be demonstrated. The patient was now
complaining of left iliac fossa pain and it was therefore
decided to explore the graft at open operation.
At laparotomy a large, non-pulsatile aneurysm was
found, with considerable perigraft inflammation. The
sac was opened without the application of clamps, to
reveal extensive thrombus surrounding the endograft.
After evacuating the thrombus, the surgeon found no
evidence of retrograde perfusion of the sac from the
inferior mesenteric or lumbar arteries. Manipulation
of the endograft, however, dislodged thrombus from
around the proximal ‘‘anastomosis’’ and re-established
a proximal endoleak. The endograft was therefore
Fig. 2. CT scan 2 years after EVAR, and prior to conversion to open
replaced with a Dacron bifurcated graft. The patientrepair. MAD=28 mm.
made an uneventful recovery.
Discussion
The purpose of EVAR is to isolate the aneurysm sac
from the circulation. The principal specific com-
plication is endoleak, which may occur in 10–40% of
cases.1,3 Endoleaks may be classified in terms of their
site. They may be related to the stent graft, involving
proximal, intersegmental or distal perigraft channels,
or be non-graft-related, due to retrograde perfusion of
the sac via lumbar, intercostal or mesenteric collateral
flow. Irrespective of origin, it is generally accepted
that the presence of an endoleak signifies a failure of
treatment. There is also an assumption that a sealed
endoleak, or the absence of demonstrable endoleak,
indicates successful management and isolation of the
aneurysm sac. This, however, may not always be the
case, as detection of endoleak is dependent upon the
follow-up methods.
To date, the main priority with respect to follow-up
has been the early detection of endoleaks and their
correction by secondary intervention. Postoperative
imaging techniques employed to detect endoleaks can
be unreliable in terms of their sensitivity. Spiral CT isFig. 3. Angiogram indicating patent lumbar vessel (arrow) up to
the sac, but not perfusing it. currently the most commonly employed method, but
duplex ultrasound with enhancement may be a less
costly and safer alternative. Early studies into theAfter 2 years, however, maximum aneurysm dia-
meter had increased to 82 mm (Fig. 2). Since there was use of gadolinium-based contrast-enhanced magnetic
resonance angiography (MRA) have shown some be-no evidence of stent-graft migration, it was believed
that this late expansion of the aneurysm sac was due nefits over spiral CT, including reduced nephrotoxicity
and graft-metal artefact. MRA also appears to be moreto a low-flow endoleak that could not be demonstrated
on CT. One possible source was retrograde perfusion sensitive in identifying minimal contrast accumulation
in the peri-stent thrombus, thereby detecting otherwisefrom lumbar or inferior mesenteric arteries (IMA),
and the patient underwent selective arteriography to undiagnosed minor leaks.4
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Table 1. Categories of endotension and their associated type of patients after EVAR, only one of which resulted in
endoleak. significant increase in aneurysm diameter.6 In light of
Endotension category Endoleak type this some centres recommend conservative man-
agement of such cases, with embolisation of persistent
(1) High pressure/high flow Type I endoleak collateral arteries reserved for expanding sacs only.1,6
(2) High pressure/low flow Type II endoleak Contrary to this, we believe that the case described
(3) High pressure/no flow ? Sealed endoleak (pressure above clearly demonstrates the potential complicationstransmitted across thrombus)
of a primary endoleak sealed with thrombus, and that
(The most worrying group is category 3, as described in this report.) in such cases the clinician must maintain a high index
of suspicion and rigorously follow up the patient.
Successful treatment of an aneurysm demands isola-
tion of the sac from both pressure and flow. It is the
pressure within an aneurysm sac that causes expansion
Conclusionand ultimately rupture, whilst the blood flow is re-
sponsible for haemorrhage and death. It has been
Currently, intra-sac pressure cannot be measured forsuggested that continued or recurrent pressurisation
more than a few days after operation. Long-term fol-of the aneurysm sac (endotension),5 rather than pres-
low-up must therefore include regular measurementence of endoleak, is perhaps a more reliable indicator
of aneurysm sac volume and/or diameter, since aof treatment failure. Intra-sac pressure may be main-
reduction in these dimensions is the only reliabletained by high- and low-flow endoleaks (Table 1) but
guide to depressurisation. Furthermore, evidence ofthe most worrying group of patients, as in this case,
endotension in the absence of demonstrable (and there-are those with increasing aneurysm volume/diameter
fore treatable) endoleak should prompt surgical ex-in the absence of demonstrable endoleak.
ploration and delayed conversion to conventionalIn a study looking at the reduction in pulsatile wall
repair.motion in 47 patients who underwent EVAR, Malina
et al.3 reported 15 endoleaks detected with angio-
graphy, but in addition noted three cases of continued
sac expansion with no demonstrable leak. They specu- References
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